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(57) Abstract: An electrochemical device comprises a plate group which consists of (a) at least one first electrode, (b) at least one 
sent. eacCTcSe, and (c) a separator interposed between the first and second electrodes. The first electrode is composed of a first 
collector sheet and at least one first electrode mix layer supported thereon. The second electrode is composed of a second collector 
sheet and at least one second electrode mix layer supported thereon. At least one of the first and second collector sheets comprises 
a conducuve portion and an insulating portion. 
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110b, 110a' S*ffiV>* 

^^tC##:i 0 6, ijgl 0 6 ' <h^#©^^^ffiVi 
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^ A|^i*§ffl^§ C i#TSf ##: 10 6 ^>W§§ 10 6' tCcfc 
tt£$i§l©Ji©J92fci:, 1 — 1 0 0 0 limWJK , M2 (DMomZ 
te, 0 . 0 1-100 tfinW$ b^ e MlOa, 
110b, 110a' fc:fel*5!gl©Jf©J££fci, 1 ~ 1 0 0 0 
$?£b<, III 2 ©JI©ff£ 0. 0 1~10 0tfm^tb^. 

IBP K;ftbTSitfc#ft^£Jl,&##: 1 0 6 «b b< 10 6'© 

$r®®© — #J£E! 2 8 iZ^To ## 1 0 6 «b b < 10 6' te, F*j 

i<5int^^^sii©ii 04, 104' *«fctx^flj©^jp8?s 

^5&§i20glO5, 10 5' PiOiljlflT 
¥ff £ Jifc^r — X 18 0 & .fctf dr — X 19 0 ©l#r®EI© — $| 

Jfcl 1 0 a, 110a' It l*3fiJ©i(&ifci§;*mj&> 1 

©JB 108a, 108a' £W#J©&Sfg;fr £> fcSSg 2 ©« 
109a, 109a' £WbT& !3, 12 hllOblt ftfcWm 

m&ttWftbfczm i ©e ios b &&&ftm<D&mmfr 2 © 

1109b lflT^§. 

$r — X 180fcb<«190 ^@«l¥^iR^bT^^bfemm©/\ 0 y 
^-y©±®@S;03 1 (C^t. ^r — 7. 18 0 cfe«fctf 19 0 fcffi 

«lf «riK^bT^^bfemm©A 0 y ^--^©^^Hl^, ^n^tlM3 2 
43ck El 3 3 (I^to 

- hm- i o 3 bj&t, -tti"6n^ap^#msnT^ d, ? h©ra» 

\tm±U 112a, 112a' *«ttf 1 12b, 112b' fc<fc 
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3SJI©J&tB 9 

sirs? looit ^s(c^g$nfe^^©B i m i i o iitcDi 

2 fllffi 120^^D« f! 1 «S 1 1 0ii2 it 12 0 £<DmiZ\%, 
t/tl/-^ 1 3 0 ^SLTliS. 

m i *@ 1 1 o it mi hi i 2^i^2o©ii m^n-a- 

&I® 114*6ftD, »1 Ml2(t HUBS'- b 1 1 6 3$ 

— ^r> Ell 2i«Ol2t«l 2 0 a^ACJtl 20b 

*«t*nt^S. 2O0f lill 1 0 T!tfef#3ftTV>£F*38B©& 2* 
Sl2 0aH, ^*->- M 2 2^5)4512 h43£U:2 ^ 

2 nm&mm 124^^5, 2001 2 mm nobit 

2 120a ti^fii©«jgswr s. 
js 1 itft">- h©ft#jjf M/emcig 1 m@-&^j®*t^^e>nfes 1 « 

JBlttCl 1 Ofccfe^Tte, h© — «8«BJ1 1 6 x£|£<:£m 
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mmmi i 8&tBivt*>nx\,*&. mnmi i 8©±fc«, uti^j 

11 14^ttt6tlT^5. 03 40ll$|#->- hi 1 2 fcfc^T 
tt, fill 1 8 £WS&V^J^>- hCDSjgg&l 1 6 x&b<te$fgB 

1 1 6 x t@3 4 <Dmmmmzitm-t ^i^mtimm^ t vrmm-r ^> o 

mi 1 6 x0£**fljte4fc«t-***«jf ©SSfflS 1 1 8 xtefci, 
1 1 8 ©*ffiS&a*38£ftTV>*. 

1 2 2©— ;fr©«B8Bl 2 2 x*>L<fc«gBl 2 2 x t M 3 4 omMM^ 

12 2 x<0£tt.fiateffitt-r52**S'- h©$SSB 12 2 ytit 
M22 ^»HJbT^S. 

hi 2 2 ©/¥£«, 5 - 5 0 0 MmT^^ H Lifl 

ffittfttt 12 6 © JP $ , ^9^.«0 . 5-500 mT? & £ E £ tft 
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fHf-^tiiv'-h 1 2 2(DW§IIt§^i:llJ;D < 
Sl2 6SRfJ5i:ifeT?t5. 

h 1 2 2 <Z>£M 1 2 2 y te, USUI CDH 1 ^'JtSKljlB 

$tiT^o> ■ecD.R^^j^a^^^ i 2 6 -e&wznT^zwtffite, & 
mm zmmtzw ±-r &m&ft <s > itrj^- h©3« 1 1 6 x<omte, 

0. OOlmmKi, }f$K«0. 1 mmJillTfe § £ htffft £ U V>. 

12 6 T^3I£*lT^3aSm^- hO^gp 1 2 2 x ©ttfc^Vi 

HI3 4<D@«|¥1 0 OOMMfiiMO- MfcOV>T, 
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3 5 fc«ktf3 6 &mmv?3Ltf&mwT 5. 

035 (a) j-^-r j; 5 & 2* m ji © ± f c , fg i nm&mm 
3 1 o § 2 2 i M-gr&jji 3 i o ©r^ic«, m 

m&mm&nmvt£\,*mnm<Dmmffi 2 2 0 a^sit^<. ms-s-^j 

I^fiilT^!5;^i«l©Iffla 2 2 0 ate, ^fcfg 1 <2&j,1^ 
g& 2 2 0 b £fc> ^fl^- b<E>ilffig&2 lOatt mz®UM 

<Dm 2 mmizmtsnzWimffi 2 1 o t> t&s. 
h<DMM^iwii;#:gtc, fg 1 mm<Dm& tmm\zm$k<DffimM®i<Dm 2 
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EI 3 5 (c) (C^Tcfc o iZ, ^IlllOlllI^Jl 
3 10 t#^2ii0l21M|jl 3 2 0 iSt/^l/-^ 3 3 0 $^ 

Mt^t <DfeW,%l 2 2 0 b#, |g 2 llOlfy- h 3 2 1 ©ffifgB&fefeiK 
*r**fi»*m 3 2 2 £*f®-r3<k 5 f£> Wit§@2tt5. ^IT, pj 

Jg!a|g!ffi«i¥©«<a-, 03 6 (a) J:5ft«)KcDf«§tt5 
S 1 114 1 0 43«fctf:sS 2 114 2 0 IB 1 114 1 0 

^2ii42on mmMmmm\zm^z>mimm& 
&z*m2mmtmm<Dm7&&m?z>o tot, *i 2 «« 
©«jg»«, mmmom&t a « hastes. 

M3 6 (a) fc*5V>T, HII410 ©S^ft Kl» 5 -#©$« 

\z\%, mmm(Dmm^^Bf3:^mi^^t(Dmmu4 1 2 a*ssw- snx 

%.Tcs m 2«@4 2 0 ©ft#^|pJ{C^5-^©^^fc^^T«, sku 
*>-h4 2 2©fli8B#*ajLT*StK it'>-h4 2 2 ©■«&#© $895 fc* 
4 2 3 TftI$tlT^§ 0 

036 (b) JC^t- J: "5 Hi 114 10tl2 ti 

42ot^t/ii/-^43o*^iTiit, fcia-rs. in 

3 6 (c) te^T£3fc»igM«iM 0 0j&t#&ft*. 



WO 2004/062022 




PCT/JP2003/015755 



<Dm i m?t.<D&m&4 1 2 tig 2 h 4 2 3 ta* 

- h 4 2 2 <Z)^tBgB£fg 1 ilft'>- h 4 1 3 tatXSfcHifr 

ic*n*ft» 1 «rp*5«fc#» 2 ^fTtitsnt^t 5. 

HIJ&M 1 
(a) ^ltgtOfPl 

il 9 8 mm, 12 8 2 mm, ff£ 7 Aim(D#Ux^l/>^l/^^l^ 

- h (MT> PETt^5) CDS'- h£ip{f b&. ThU^X 
^COIB Pi$ft§ VX^ £ffi^T, PET $/— h ©M®<Z)|W| Ufefi^> 
3 ff 6 ^JlCie^lT 3}fiifc©fcB^ ( 6 5 mm x 4 6 mm) (DMOMMfM^: 

mffi.isrc 0 mvmmmomtste, o. iMmtbfe 0 

ICillfc. &^*)g£<D_hfC, 3 2 mmx 4 6 mmtf)fg 1 

i oiii505j?U7yfl:tfzuf> mr> pvdf) 9011 
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g&£>N-*^;V- 2 - IfO U H> (J^T, NMP) fcit^bT, PVD 
PP^iJ^TmXb, 8 0'C^JI§tT 1 i0. 3mm, 3 

c -5 bTM®tc 6 tf 6 i mm&mm&mTzm i 

(b) ^2it©fl 

tl 9 8 mm, 1 2 8 2 mm, ff£ 7 iini0P ET->- h^^P-HUfco 

OW.SOKCfiil:, 3ff 6^lfcffi^I*rS«»0^^ (6 4mmX 
4 5mm) OTJ^-^AWlilS^Lfc, A 1 ^flg<D J? £ & , 
0 . 1 /imilfe. 

gM©3;tji/hi>jfi)A (Licoo 2 ) ioo a*gi5 <h , mmu 

CD±fc, 3 1 mmX 4 5 mm®i 2 il^I^ 2 Of of n/i. 

#Snfe^ 2 IS £-31 BCD ft* SB CD 5 &*l»CD«a5SBK:|»6&-r£ 
8 0TCTKi$fT, @0. 3mm, S 7 0 /* m<5D# U 7 y 
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6 mom 2 si^ji^ft§i2 nmom&fo&nfc* 
wz. frmtzrt\zm2mmGmm*m-?2>m2mm&. m^omizm 

(c) mmmvftm 

mmizm i nm&Mm&^T&m i 2 -dx, mm 

\zm 2 nm&mm&m'rz>m2nmfrz?3:z>M&fc i-d*. ^nv-*? 

izttmz^rco &tc, m i nMiz&tfz>mmm<Dmmffi& u y v 
^^Mx^y ?mzftmi,it 0 -loii-tiigc 

«fctK — m\Z 3 6 0 y s? Z t&Xgfco ZolsXU 

znfrmmx? v & <d 4-?<Dmm\z$>^T\$, h©^t 
com 2 mm\z\%, m 2 sn^v-- h (ommm^mmu 1 mnw >>- 
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«©^*M©sffi^«> mmofoBizmz o . 2mmfeistt^fc. 

m2mnft$'-h<DA 1 OlfI©iffl^i^l$t#:v'-h©PE 
«*& J P*«!K£ttW-&. *<0iB^ ff£2fc!|@fc> JPSO. 5mm07Jl/$ 
SBfciSSO. 2mrafrtlSLT^fc. ^ 2 M® fc@2 £ tlT ^ 3 fg 1 S 

mm\t. x^u>#-^-h (ec) ^xfjMf^-^^-h 

(EMC) t&fcmit 3 0 : 7 0 T*g<& b fc^^S , LiPFall 

Mmm\ZMVX 2 . SmA/cm'iDlIt-FTffofc. 5iS*^lh«ffi 
IHnfcltttli9 0 OmAhT&ofco 
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It&ffl 1 

900 osmsrfi^bfco i #j®^e>«^ i nmoiffiu&m 

mummm 1 <Dmm<Dm 1 . 2te£&ofco iwunoman^ 1 0 om^m 
mmm 2 

(a) ^lfSOf^i 
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#19 8 mm, 15 0 6 mm, J?£ 7 u m(D^ U If V > y- V V 9 V 

^©^□gR^WT^^X^ £fflV>T, PET->- h (DM@<Z>IrI D&gfc:, 
3 ^JfcMB^J-r^lt^©^^ ( 6 5 mmx 5 0 6 mm) 0 <£> * $£ £ 

fsmnomvimm (n$Mb*v y x.-xwtfc) 1 o oitat, m 

®(C^Xb, &M%M<D±lZ, 3 2mmX 5 0 6mm©«©IllI 

^Mogp^tc, mmmi tmmojjfe-c, mo. 3mm, m<Dji$ 

^IT, Wtgfc 6 m<D%r®i(Dm 1 ti^lSftSl 1 
(b) i2H©f^I 

#19 8 mm, tf£ 5 0 6 mm, |$7/imOPET b Lfc„ 

©M®(D|Ml C&W\Z, 3 ^JteE^J'rsagcODl&Jl* ( 6 4 mmx 5 0 6 m 
m) <DT)V=L-V&<DMmm%MJ&lstc 0 AlI*iO»Stt, 0. 1 
/z. m <h b » 



WO 2004/062022 



70 



PCT/JP2003/015755 



sftion/uhi'jf^A (Licoo 2 ) looaasBt, mmu 
h &&mmm<D*&ffi&m< ±wizmi:v, &mmm<D±\z. 31 

mmX 5 0 6 mm(D^^©^ 2 fl^JI^ 2 ^J^T^^^bfeo 2 CD 
H 2 « H 3(1 /■(DP*! Kite, iH 2 mmOittl^ m 2 mH^SO £ W $ & ^ 

2«<Z)gB3He:, 1 <li0. 3mm, *g ft © £ 

7c. 

(c) Mi¥cDfe$g 

^\zMm^-it, m i nm\z&tf2>mmm<Dm&ffi&&zs#v y y^E- 
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m 1 It*>'-b0i©ifl©iai^tl2ll#:^- hOPET 
mm<Dfaffl\Z®i-g 0 . 2mmStISbt^fc. ^ 1 Jg® fcfi $ tlX ^ 

% 2 sm^v'— h©A i ©ifioiaiait^ 1 h © p e 

T»iB«£**£2teSBai*r*«iif (^2jsm) t ^mm^m<DT)v 

A 1 ©IfliOift}^^^ y;W5n£AJ8i©i*38Bfc:$a!£ 0. 2 mm^T 

ltd, RlitSl^lfc. CJITJBV* X^lx>^7- 
2i?*-b (EC) tlfJMfM-^-h (EMC) ££#8fJ* 
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30:70 xm&Ltcm&mmiz, l i p f 6 & i tefr/Lomm-vmm 
«e*£ isms ^tusn© ijf^A-ft^tm^sife, 

fte*^, 3 2 X 5 0 6mmOM0Si^<};W©iiW:fljt$ti 
3 1 X 5 0 6mm©##0T;i'5:r#Ate:fe<ktf*<Bffl®fc&f#£ 

mum* mi. j tz\zmm*7%&imvfto uti^©iiiiii2i 
m 2 xmmm 2 £ 0 "b^tfttju^-xssL&ott, li^y^gi 

UlM^il 2 43 J;t*Jt«0! 2 (OiiO^IttllU-efeS^ Jfc&ftl 2 ©*ffe 
[3S%*ttlfc] 

^JS^j2*3«fctxjt«S5^i2 otic^sis, ^-n-e°n2 o'CffH^c* 
-rtTofeo 3fe**j:^ift*«, ^tn^nnmmm\zMvx 2 . 5mA/ 
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m 2 <Dmm<Dm^^m\t, ^-rn^ 9 o omAht^^fc. 

2 0 < C#B^4'T> §HJS#iJ 2 *5<fctf Jfc«fl| 1 ©«a&0!>3fc*£, 
illifcf LT 2 . 5mA/cm 2 0iliit ; e-HT^«||±fffi4. 2 
V^TfrV^ 0. 2C (0. 5mA/cm 2 ) ©ttffiEflt b 1t . ^© 

SOf3)IJIS«|2*«ktXittt«l(0*«iC!)3(ism*, -hlB^I^D^^t^- 
Ht, 5fem^lh«ffi4. 2VS*T?frV^ 2C (5mA/cm 2 ) ©ttgftfi 

^MfciO. 2 CT"ftilfcif©§I(D 9 0 %T$ofc^, it^M 1 © 
tiOi^. 2 CT8:*L &££©§*«(>. 2CtMLfeifCD§ 
*© 8 0 fc„ 

mMM2&&zt}t%tM2 <onm& j tti j etii 0 oi^su, cine.© 

3 

(a) &©{££{ 
— y $r;H4A*U — K (l^lOO/im, 2 mmX 3 0 mm) CD — 
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$S£$£^clC<£ Di^lfc, T)l^~V AmfrZ-fcZlEmtm^iZfe, T )V 
5 -MAMIES U - F (S^lOOtfm, ^2mmX3 0mm) <D- 

(b) 5--X<DftM 

10 6 \Z\*. ir — 7><Dfom\zm%nZB-£ 5 0 0 jttmO^'J^Dtfl/> 
ML, ^r — X©^#J^SB$n^J?$ 2 0 MmCDT;^^ n^Afgt, Sr^T 
t5 2l0liTOSI^f: o ##:<D^vf«3 4mmX 5 OmmX 5 
mm^bfco 2^©Tfife'>-M 10 a, blctt, - X © ft #Jfc @3 

h ©^ \M3u Wifctm V < 3 4 X 5 0 ilfc. ^#(D#JM© — 
H100 uim<D 2~D<D7, 'J y M 0 7 a , b ZMffoVfr. 
( c ) nM<Dm.%>±LT 

n##©X 'J?»M07a, b tltttfel:, ffiUm £##:TffiA,fco 
##^M^II<h £ — fctfc&jtbfco i/-MlOa, bcDM/m^^JP^ 

tr-xftiznmwi&mmL, mvim^nmwtttm^iz^mts^ 

1/ b (EC) tlfJM^M-^-h (EMC) t 
£#«J£3 0 : 7 OTii£-Lfc*I<&igj&K: > L i PF 6 ^ltJP/L0l 

internum 



WO 2004/062022 



75 



PCT/JP2003/015755 



±fB&#te«fcoT*9&nfc*&#Stt9 0 0 mA h T&o £:„ 

106' ^-xoi^#j(ci3$n^# u tr i/>js£,- 
^#m@2£nsj?£ 2 o um(DTji~i-'y&m£&mT2> 2m<Dmmu 
m&m^rzo §s0«n:*fn#'j yn t? u->s©/?$«5 o o wm, 

^ « 3 4 mmx 5 0 mm X 5 mmtVTco MlOa' 

X5 0ilfc o &8S©fl!lg© — Ofcte, its 1 0 0//mO2O(DX'J7 h 
10 7a' , b ' &J&J$lsfc 0 

•en^n^ii©^ u y h 1 0 7 a* , b' \z, mmm&& 

1 1 0 a ' T'§g§©ln«^g»&Iofc. y-MlOa' (DM 
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J*i£0IJ 3 

9 0 OmAhOliS^ILfc. Mf©IliI;5^^11l0S 
SiS^tHSi*, fg 1 iS0W©^^#Jk:tegT£|g2#J@/^Stefg2 ii© 

j&til 3 0tlt!!0l5 1 . 2te£ftofc. Sfc, H;4^^J 3 ©«?fe§mT$-yr 

mmm 5 
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X^l/>#-^- b (EC) tl^Mf^-^-h (EMC) 
3 0:7 0 T^tf^i^^S^, LiPFe^l ^Iz/L 

^JlSfcl 6 

-f5 K 3 0S»gS£, ^«te#fe^Oil5||^* (¥^i&1S2 0 Mm) 7 0 
— h ©iHO^^^(7)^aig|5i:^ 2 h CD P E TCD®tB^<t^35 

0. 5mm0lljgfOT$nfc. &KZ>&*&l!£CD&ffl8Btt, & 1 SS^P 
CDF^gBtC^^ 0 . 5mmtTlSltlifc. $P3 CD ^ * Jg| CD ^ m £1$ 

»©©^U F-f 5 F 3 0SSSi$<h, 31 m ^ CD 7 ;U 5 ~<j7 A 
(¥^tfc^2 0 Mm) 7 0SM£}&>&fcS2»fH£^-;* hB^l 

hop e t {Dmm&ttf&mzmwr 2 mmki, mm&^- 
■^cd^jh, &2mm\z, mtso. 5mmoi2Sf«snfc. ai 
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tJ^itfc. t§'J-HtOi^lt 0. 5cm 2 <hbfc 0 U 

7 

^l^Jl iHi©itX^i/^$^SLfc. Pb-Sn-Bi 

tvx, mi mmi^iy- h <Dm<Dmmm(Dmm^tm 2 mm^->- h® 
p e Tomm^t^^Mizmmt %m i mm&, zwmm^mvmmt 
®M2&, mi=>\zmz±),ffc 0 *<Dm$k. w,imm\z, mzo. 5mm 

£0. 2mm*T«^bT^feo HSf t tTffl^fc. 

^2H#>'-h©A 1 ®^*J^(DStilg|5t^l^m#>'~h©PE 
T©SffiSS£^3£SfclB^Jt-3li!2fll!l®£, ±f3^Si!¥ ffl <£>$c® £ 

2^^j&£n*:„ A 1 ©^^J^©Smg|5«, ^2^^<DF^)g|5(c^$ 

ux#enfcs^p<z)^i^^i^2^^i^ ^nfnn-^^ 

Dgglfc. «ft§>J-Ht©i^IiH 0. 5cm 2 £L7co U 

ftizmmmz^mtsitrc. czmzmmm s tmcmmmzm^tc, z. 
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ij?^A^t>^t?six, Y&kztz (Damnum*. n^<D^n 
ztnmfo. ^rti^nmmmmizMvx 2 . smA/cm'oi^-Ft 

ffofco 3S«i^ll:mjE« 4 2Vibfc, ^^^jfc^JEJ* 3 . 0 V <h b 

9 0 OmAhT&ofco 
[»«*{£] 

Jfcfc* 2 otta^^T, fix, Y^j:rxz©*«&, iiiic 

*fLT2. 5 m A / c m ! Oi^t - Ft^tiitlff 4 . 2V£Tm>> 
0. 2C (0. 5mA/cm 2 ) OlSltftlLfc, ^COW:, StfX, 
Y^cfctXZ <^^m^> ±aBt|^D««E^- h'T, as«J&Jk*JBE 4 . 2V 
£T?frl^ 2C (5mA/cm 8 ) ©ifilTMtfc, ^- <Z> i?£ , «tt 

©90%Tc5D, I^YO^, 2CTKltiti:f (D^ittO. 2C 
T^lLfct 9 0 % Tr & D > mmZ(DiM^, 2CTtllfe 

£it©^*te0. 2Ctltil/fctt0§iO8 9%T$o/5:. 

8 

^rf^mUfe (EU9#M) o MBM©Ifctt, If! 2 iMil^ J; tX 
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^itffl^fciMtt, X^l/>#-#*— h (EC) tlfJMfJP 
#-^*-b (EMC) t$#:^it 3 0 : 7 0 Tl^lfcl^^Ii:, 

mA/cm'OllSiEt-HTfTofc, 5fe«^jJ:«ffi«4. 2Vtlfc, Jfc 
9 0 0 m A ht^ofc. 

2otiB^fT, nmmmiztthT 2 . 5mA/ 

c m 2 C0«^S^E- HT5K«^ih«JBE4 . 2V^7?ffVi, 0. 2C (0. 5 
mA/cm 2 ) OlMTMlfc. _hfB£ 
^CmSfE^- FT, 3S«^±mffi4. 2V^TfrV^ 2C (5mA/ 

cm 2 ) (DmffimxMtmvrco ^<d^Wz, 2CT*ftti&ifo§itt 

0. 2Cl?tlbfeit0$i©9O%t$ofc, 

immrnm 
mmm 9 
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X.^-U >% — h (EC) tlfJMfW-j^^-b (EMC) 

3 0 : 7 0 b fcg^jgjfc fc, LiPF^l ^E^/LCD 

SicMbT 2 . 5 mA/' c m^iffi^- PTff o fc. ^5«Hlh«aE« 
£>n?c!!lfC^»te: 9 0 OmAh-e&ofco 
IrI 1 0 0 fflf^SL, ^-n&0li©^3, I4#JI#IS; 

^SS^J l o 
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mmm 1 1 

1 0 0S«g|5cD#iJ x^l/>^-^-> He^T^ u V— Y\z, 0. Hi 

U(d^> )w * ^ jut- ? - jizmfrisT , «fc oi^^i 

pvDFONMP*ftoftt) d ic» mi nm&mm& 2 mis^r 
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